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1.0 INTRODUCTION 
a 

1.1 
mission planning and mission support. The plots  were constructed by 
Flight Analysis Branch i n  Februapj, 1965 and were first published i n  
the preflight trajectory report for the G e m i n i  I11 mission. 
date, some or a l l  of the plots  have been used i n  various Gemini reports. 

!Uiis document presents several o rb i t a l  parameter plots  for  use in  

Since that 

2.0 MATHEMATICAL METHOD 

2.1 The equation used t o  generate constant apogee and perigee curves is 

v =  r 2 R+ I-L (R-R*) 
I R (R2 cos2*/-(R 
L 

where 

h = alt i tude,  n. m i .  

Re = ear th  radius = $41. n. m i .  

"y = flight-path angle incremented from -3.2' t o  +3,z0 

R = orbi t  radius = Re + h 

h = apogee alt i tude,  n. m i .  a 

h = perigee alt i tude,  n. m i .  P 
3t 

R = orbi t  radius a t  apogee (Re -I- h ) or  orb i t  radius a t  perigee a 
(Re + h ), whichever is desired 

P 

p = 1.40765 x l O I 6  f't3/sec2 

2.2 The equation used t o  generate the constant true anomaly curves is 
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where 
0 6 = t rue  anomaly, 20 t o  160' 

y = flight-path angle incremented from 0' t o  +3,2O 

True anomaly curves for  200' $0 $0; are generated by symmetry w i t h  
respect t o  the y = 0 (8 = 180 
the m e  8 = 240°, computations are made for  8 = 120 and y = 0 t o  
+3.2 , and the points (V, - y )  are  plotted. 

360 ) l ine .  For exam le, t o  gensrate 8 
8 

2.3 Keplerian period versus velocity is  determined from the equation 

where 

3.0 RESULTS 

3.1 Plots of t rue  anomaly, apogee alt i tude,  and perigee al t i tude as  
a m c t i o n  of i ne r t i a lve loc i ty  and i n e r t i a l  flight-path angle are 
sham i n  figure 1. There is  one plot  for each alt i tude.  

The al t i tudes were chosen t o  be consistent w i t h  those used i n  the 
Gemini Project. 

3.2 
a t  the top of each plot .  

Keplerian period as a f'unction of i ne r t i a lve loc i ty  is also shown 

3.3 These plots  can be used t o  determine the relationships between the 
six orbi ta l  parameters, h, V, 'y, h,, 
y are  known, ha, hp9 and 8 can be d e t k i n e d .  For example, i f  h = 70 
n. m i . ,  V = 26500 fps, andor = 1.8', then the values h = 125 n. m i , ,  

= 20 n. ai., and 8 = 50 can .be read from figure 1-fa). Moreover, 3 h, h , and hp are known, V, y, and 8 can be determined. For example, 
i f  h = 87 n. m i . ,  = 60 n. m i . ,  and ha = 200 n. mi., then V = 25780 
ftps, y = .88*, and? = 53' can be found from figure l - (d) .  

and 6 .  That is, i f  h, V, and 

It can also be noted that the Keplerian period is 86.4 minutes and 
89.2 minutes, respectively, i n  the two examples. 



Keplerian p e r i o d J  I min  
82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 

25.3 25.4 25.5 25.6 25.7 25.8 25.9 26.0 26.1 26.2 26.3 26.4 26.5 26.6 2 6 . 7 X l d  
Inert ia l  velocity, Vi, fps 

(a) 70 nautical mile altitude. 
Figure 1. - True anomaly, apogee altitude and perigee altitude as a function of inert ia l  velocity and inertial flight-path angle for  various a l t i t u m .  
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(b) 77 nautical mile altitude. 
Figure 1.-  Continued. 



Keplerian period,T, min 
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(c) 85 nautical mile altitude. 
Figure 1. - Continued. 
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(d) 87 nautical mile altitude. 
Figure 1. - Continued. 



Keplerian period, T, min 
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(e) 90 nautical mile altitude. 

Figure 1. - Continued. 
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(f) 95 nautical mile altitude. 

Figure 1.- Continued. 



Keplerian period; 7, min 
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(g) 100 nautical mile altitude. 
Figure 1. - Concluded. 
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